A CCR1 antagonist prevents the development of experimental autoimmune myocarditis in association with T cell inactivation.
Chemokines play an important role in induction of chemotaxis of immune cells. CCR1 is a chemokine receptor expressed on neutrophils, monocytes, and T lymphocytes. The role of CCR1 in immunity is not well examined. We demonstrated the role of CCR1 on T lymphocytes and the effect of a CCR1 antagonist, BX471 in myocarditis. Lewis rats were immunized with cardiac myosin on day 0 to establish experimental autoimmune myocarditis. Rats were then administered BX471 subcutaneously every day (group BX0: n = 7) or from day 14 (group BX14: n = 7) and were killed on day 21. We confirmed expression of CCR1 in cells infiltrating the myocardium by immunohistochemistry and FACS analysis. The development of myocarditis was almost completely prevented in group BX0, and myocarditis-affected areas were significantly decreased in size in group BX14. Cardiac function was markedly improved. Ribonuclease protection assay showed that the CCR1 antagonist treatment suppressed mRNA expression for IL-6, IL-1beta, and TNF-alpha in the hearts. An antigen-specific T cell proliferation assay was performed with CD4-positive T cells isolated from control rats immunized with cardiac myosin. T cell proliferation was inhibited by the CCR1 antagonist. Additionally, we showed by Western blot that the CCR1 antagonist suppressed ERK1/2 and JNK activities in T cells stimulated with myosin and that IL-2 reversed this suppression. The CCR1 antagonist reduced the severity of EAM by inhibiting cytokine expression and inducing T cell inactivation. Thus, the CCR1 antagonist may provide a novel therapeutic strategy treatment of myocarditis.